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(57) Abstract: The tread face of a pneumatic tire 
where one direction is specified as the direction of 
rotation has the center region and shoulder regions on 
both side of the center region. Blocks are divided and 
formed in at least one of the shoulder regions. The 
blocks are formed by at least one first circumferential 
groove extending in a circumferential direction of 
the tire and by first transverse grooves arranged 
at predetermined intervals in the circumferential 
direction and extending in a width direction of the tire. 
In a groove between adjacent blocks, the relationship 
between an inclination angle (Of) of a groove wall 
face on the front side in the rotational direction and 
an inclination angle ( 0 ) of a groove wall face on 
the rear side in the rotational direction is expressed 
as ft > a . An edge portion of the groove wall face 
on the front side in the rotational direction is beveled. 



WO 2004/050389 ^ ^ FC T/JP2003/0 15185 



SE «f £ if 

» * & ffi 

fife*, h Uy KWtd^-f *®mi5fa*—j5mzm%.LtzJjfa<&<Dh U>y K'** 
nmw- 11-9131 3#&$R#J£) o 

M^fTB# 13 li, Lfc7*a >y ? £ £ #|SH£/ n° ? - > CD^A 0 9 -< +• 

^i<lTt« t-;UT > K h 70f£#fg£-f £ 0 *<Dtzhb^ 7* a y ?tf>!^ 
^A^ffliJ<7)pMM<9^^ DA£< L 

Si^-iA^ffiiJOi'y y^CDWmzi&iib&Z. tlz£ 0 t-;i/T > K h 70i££#P 



1 



WO 2004/050389 ^ ^ PCT/JP2003/015185 

56 B £ © US /Tn 

MI£ft*Pi t 9 4 ^mJimzffifen f .y *-efflg Lfc ? >r i*lB£isiteiEtf*iinflt 

HWE^FIfiHB!l»ffiB*WL. HulS^-f i*®3£;£fi$mM®cD|i£^jga £mtZ9-( 

*fc®&i5fammMm<Dmmnfg.B tnmi&z j3>acu *^mh^*d v ? © 

20 Mftftlzis^Tb-fay 9(Dm&J±^^— &}lz-?Zz\£tf'e&&tztb^ t— 

ei i ti*^BH(D^mA o * >r •v<D—mM8ffl&*7* u i t± ? -y -fuhe^ ft r a< 

^Ep-e^-r— yjft(ctg££ HA: h U <y K® 1 fi.l»„ -tr *s9-ffl$L 1 A £^(7>W 



2 



WO 2004/050389 ^ ^ PCT/JP2003/015185 

1 a t -eoMfnos/ 3 frf-m® i b ^ ^E^i-^&g(3^n-en i *ib 

5 Lc7)MfH'J(ciHab/i2^;c7)m2^1^^2B, y?-yj >C L± 

(ClEg Lfc l *<Dm 3 JI/d^ 2 C t frt>m$LZ tiT^^ 0 

10 CLl^i:^§I^R«tt«2B 1 ^iilTM$nt^^ 0 

2 b i ti> mm*m^tmmmzmj&t$n, h u»y km i z 1 n^cot 

-x;b-?if(;:&oT^& 0 ^2^|r]^2 BW^ipSii. SHI j^£|3l*?i2 A<fcDJ£ 

f 1 ^fSj^ 2 A&tfSH 1 It^fqlP 3 IZ <fc 0^(7) -7*D -y ? 4 a 
20 -flifle 1 Blz&.ftM®.ZnT^& 0 

LTMtf £f| 2 ^[S]^ 5 ? ^ -m£|S]T icft^ Tj^tf) f«y ^-?IHg£ ft. 
^7^12 A, 2B^^2^^5(3J;0. ^<7)7*a <y ? 6 #-fe 
itU A(;:E#ffM£ftTO£ 0 jiI^^2B, 2CPBlti. ^Jl/^lSmc^ 
25 ^7Wot^^ 

#SH 1 ^[SJ^ 3 ti. Sfl 2 5 Kfcf LTfflfc^ b*-y £ LTlBg£ 

St? 2 5 ffl<DVfetp£:lztiLmLX^& 0 m 1 *t;£lRj?Pt 3 (DfttfiUM&'fn >y ? 

tmznfemz ate. 0 2(^^«J;^(c|lTMra«OEa[5{3ffM$tiT^-l. o 



3 



1 

WO 2004/050389 ^ ^ PCT/JP2003/015185 

?HW7*a -y ? 4 |^(^4gL-ri^ 0 
% Atd®Lfc£-7*a>y ? 4 , 6<£>MIHX, 6 X <7)MM^ -y i^SP 

m->i>{i£$4£rJg£3l 1 /g;£fi*ff 2 A(c®L/-c^llDi8 J: < LT<lg$4LT*> 

3 1 B<B#7a .y ^ 4 ti. ^[Hlfe73[S]RHum^m 1 mi$m 

10 3^M-r^^-r^IeIfe^[6]fMM®4 at^-r^RlHlte/3[aiiiJ^M®4b^WU 
X^% 0 IH2(w^-rj:-y^. ^-Y^HIfe^fI'MiiM4 a(7){li^Jta (° ) £ 

94 \>v>m\&m.& c ) t(Dmm*8>aizLx$>*)^ 

-fuv? AntJ ^mmjS [nJffl'JOi-y v£P 4 c (Sg^^{IiJtf)i .y VU) <fc 0 ^ 
-Y^lHlte^(S]tJ(7)Ji'y v$P4 d ($t 9 tti Joy vgfl) <£>ilj'|4£i^< LTV> 

15 

h-r^dt^Ritgtc^o^o -enct*^ -9— +«y bm^mrmizit^-i^iz 

B <7>7*a >y ? 4 IZ;|5 t>T. EQtfc Ui'J©^ -y v^7j ^^&^ffi!|<Z) jl «y v£P J; 

x^ -ra$E#[3jf mum 4 a nmmnma ^wMU-nn'mm^m 4 



4 



WO 2004/050389 PCT/JP2003/015185 

* ? -i i*laWE^|fiHB!|jc <y 4 c Z~m®. 0 LTi3iJ1££il#> &c biz J: 0, 
5rW0mn)i:-r^t. 0. 1 0 x tan-1 ( 2 D/W) ^ a ^ 0 . 7 5 x tan-1 (2 

$f*L<(i. 0. 3x tan-1 (2 D/W) ^a^0. 5x tan-1 (2D/ 

W) ^ct^„ 

15 _tf5fl££tf%Jg Bit, L< t±/S^ 0 . 9x tan-1 (2 D/W) fi-r&tf)^ 

U < ti. _t|E±Eg{iI|*)-e 1 . 6a^iS^2. 0a(:n©^i\ 
±IB7*a.y ? 4 W^-f^Iel^^i'Ji'y y$P4 c ti. ^4L<Ci. |g|7jrr&J: 

1 ~3m«Dmmizir&z.ttf~?g& 0 ft^gr # 1 mm£ ^t, «Sjt(f 
25 £<ft<i>fl;*;£<-r£ l>„ 

^tzmuG x-m^-r^mmj izpii,, mm® a a^t^fi^**. * 



5 



WO 2004/050389 PCT/JP2003/015185 

*l^|Bjfc3©»*HW(i&&F, Kra«S$-e*0. M^SDti. ^ 
5 *^ti. ±l5H*fe^^T*(i > -fe > ? -«tt 1 A 13 1 y a .y 9 6 fciSttfc^m 
$n/c KM 1 < i>—l5<Dis 3 )l>y-ffl& 1 B >y ? 4 

10 fi:^l<ffli^ct^^, 

?^-*MX£2 3 5/4 5 ZR 1 7. b U-y hV^->£IU 1 T^IlcU 

*mW?JVlZ*5^T^ mgmmateO. 3 Ox tan-1 (2D/W) . 
Jt/SCiO. 8 5X tan-1 (2D/W) . ®ffiO®Offi^Srt±3mm-e4»*. ft 
20 3fc?^<7){ig|4&Jga, £t±. a = 6° . iS = 2 ° t^§„ 

in^^-ft^'jwxi 7x8 jjo'jAc^iu £fu±£2 o 

0 kPa (3 UT^i 3'J-yh ;i/0*fflfi:ffif)#l^ «fc 0 . 

ffl«3^f«F®Wt -;ut> K h ^f&Hu a^*<cflt|fiiiojifl:36«f^fflL/i:iaia) 

25 W k -JIT > K h ^J^tt 

—f&mM& 4 0 0 Okm^fLfc^. y 3 ;^-iMt)^^n 7 ^roi3|x 
•y^fiPOje««:*n-enaS (0. 5rami|i&T^D-h(:f) U *<^<Z)a*{iI£ 
k-;UT> K h tfSM^M* L/c„ 

mmmms. 

6 



10 



15 



20 



WO 2004/050389 PCT/JP2003/015185 

can 













0. 5 


0. 5 


1. 5 


»{BJS$£!4(mm) 


2. 0 


0. 5 


0. 5 



^1 *56^^-f^tt. k-;UT>Kh^J^MSOWii^»^0. 5 
-f i^@3£# iRlffliMlimtf) <H£tf|jg £ t (DMl* * $ > a iz U fro 7* a y ? <d 9 



7 



WO 2004/050389 PCT/JP2003/015185 

it * o i 1 

lfc> ^^;5ft(cMteir64>*f < l^0^l^l^lS]?ii:^-f ^MI^(p]t- 
#ffMLfc£mAD^^(C*5^T. 

10 ^HulH7*a <y ? ay 9 4 -y v£B£ffil* 0 Lfc^mA 0 ? 4 » 

1 Ox tan"' (2D/W) ^a^O. 7 5 x tan"' ( 2 D/W) T^^ff^ 1 

3. BulHfkli4^Jga^0 . 3x tan"' (2 D/W) ^a^O. 5x tan" 1 (2 
15 D/W) T*&&fi>iag2 (3|H«(7D^mA0 

4 . mjfE{tt$4^§LjS>6*£ ^ 0 . 9 x tan" 1 (2 D/W) X*fo&m$&M. 2 
3 (cfEgcc^flA 0 i% 

5. mtEmmpimB&i . ea^&^z. o ax^^m^nzum^mx 

20 6 . fuIS-7'a >y ? CD ? ^[elfe^^liji «y v$B£ft^f£R^ 1 ~ 3 mmCDR® 

-eMix o b/-cm^is 1 7bm 5 co^-rn^tifE^o^A o ? 4 -v. 

9 . miiH h v «y Kffifcm i 2 «r u ^ i mysftmzmtt > ? 

-^*t#-> 3 )\sy-$m.t<Dm\zmw.v, mum 1 ^p^^h 1 m^mm 
tfs h 94 -vmijfaft® nz 9 4 vfr®&?ofamizfatfTmmz j £te&t>&m Ltzm 

8 



WO 2004/050389 ^ PCT/JP2003/015185 

2 2 H^|^p|«:Ktf , #B 2 miSfamfr h94 -HlT^MgiJf;: * >r -FSIsJ 

9 * &ftBi& Ltznxm 9 iztm<D2.nx 0 9 << 

\*)94 J r a 

10 12. milE^ 2 ^[pj^ £ jftiBHW#<D»&<z>gg^fr £ ? ^ i"B*lRl^ lc 

1 3. HUlH^2^^^^2mi«^^t^LTBS^t*-y^-r^LTlHg 
LfcfWBI 1 0 1 2 (3|B«cD^mA 0 * -T f. 

1 4 . mtvm i ^i^[Ri^^Hiri2-fe > 9 -^0^0 > y ? ft£ -e&ta Lfcsf^ 

15 1 3(c|Hm©^mA0^-r^„ 

1 5. 94**>9-74>±lz94Vfflj5mz&lETzm3mi5ftmZtS>lf. 

20 1 JS£|n||&©i?MB*:itaiB!fi 2 ^^[pJ^O^«@ * 0 9S < L/cfS^l 1 5 KiEttO>£ 



INTERN 



AL SEARCH REPORT 



ational application No. 
PCT/JP03/15185 



OSSIFICATION of subject matter 
Int. CI 7 B60C11/13, 11/11 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B60C11/13, 11/11 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Microfilm of the specification and drawings annexed 

to the request of Japanese Utility Model Application 

No. 114983/1985 (Laid-open No. 22103/1987) 

(Sumitomo Rubber Industries, Ltd.), 

10 February, 1987 (10.02.87), 

Claims; page 4, line 8 to page 5, line 15; 

Figs. 1 to 2 

(Family: none) 



1-5,7-10, 

13-15 
6,11,12,16 



JP 11-263104 A (Bridgestone Corp.), 
28 September, 1999 (28.09.99), 
Claims; Par. Nos . [0007], [0008]; Figs. 
(Family: none) 



1 to 2 



1-5,7-10, 
13-15 



"xl Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 
41 E W earlier document but published on or after the international filing 
date 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
u O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



"T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
. understand the principle or theory underlying the invention 

U X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
20 February, 2004 (20.02.04) 


Date of mailing of the international search report 
09 March, 2004 (09.03.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNA 1 



AL SEARCH REPORT 



itionaJ application No. 
PCT/JP03/15185 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



JP 7-164829 A (The Yokohama Rubber Co., Ltd.). 
27 June, 1995 (27.06.95), 
Claims; Fig. 1 
(Family: none) 

JP 6-48122 A (The Yokohama Rubber Co., Ltd.), 

22 February, 1994 (22.02.94), 

Claims; Par. Nos . [0001], [0009]; Figs. 1 to 2 
(Family: none) 

US 6138728 A (SUMITOMO RUBBER INDUSTRIES, LTD.), 
31 October, 2000 (31.10.00), 

Claims; column 1, lines 6 to 47; Figs. 3 to 4 
& JP 10-175406 A 

JP 6-234305 A (Sumitomo Rubber Industries, Ltd.), 

23 August, 1994 (23.08.94), 
Full text 

(Family: none) 



1-5,7-10, 
13-15 



1-5,7-10 
6, 11-16 



1-5,7-10 



Form PCI7ISA/210 (continuation of second sheet) (July 1998) 



A. 36iO«t5^©»g (GBRttftaSI (IPC) ) 
Int. CI 7 B60C11/13, 11/11 



m 



T/J PO 3/1 5 18 5 



W«rtTofc»/M8*» (BRmrF^BH (IPC) ) 



Int. CI 7 B60C11/13, 11/11 



B*mnmmm&M 1926-1996^ 
u^m^m^mmm^m 1971-2004^ 

B*nS*£J8*r££tt 1994-2004^ 

B*m&m*&t3tm'j&m 1996-2004^ 



B*mMmmm&mmm6 0-1 i 4 9 8 3t (b#sssjb*t36s 
mmm^me 2-2 2 1 0 3 -no ©«»^as#ufcw»«vEaan 

1 9 8 7. 0 2. 1 0, 2t£*r££ftM&0f6BB. m4M08=ff- 
&5H!&15f1\ 01-2121 (77 5D-4L) 



1-5, 

7-10,. 

13-15 

6, 1 1, 
12, 16 



£8* (S& £#-*-) 

roj nmizzzMm. m.m. m^mcmRi-zxm 



tyj iftciiajS^fesxi^-efcoT, s^^tft&<oij^ 

«fc o Tift*tt*S t£\, # x ft 5 1> © 



20. 02. 2004 



09. a 2004 



0*H«fIT^ (I SA/J P) 
S^S-^ 100-8915 

mm& = t L Km&.mt>mE.T b 4#3-j§- 



J0B0JI hiroe 
ffifS*^- 03-3581-1 101 



4 F 



9 8 3 4 



F*9i® 3 4 3 0 



^PCT/ISA/2 10 (12^-^) (1 9 9 8¥7J!) 



C QRS) 



T/J PO 3/1 5 18 5 



J P 11-263104 A m^&zfV Y » 
1999. 09. 2 8, 

<®Wtm$i(D&m, [0007], [0 00 8] , il-2 

JP 7-164829 A (fltSfc ^**5$gH±) 
1995 06 27 

JP 6-48122 A (#j£=f Attest) 
1994. 02. 22, 

^fFfS^Ofgffi, [0001], [0 0 09] , 01-2 

(77 5y-ftu 



US 6 13 8 7 2 8 A 

(SUMITOMO RUBBER INDUSTRIES, LT 
D. ) 2 0 0 0. 1 0. 3 1, 

CI a ims, Ilii6tf-f4 7ff, fig3-4 
&JP 10-175406 A 

JP 6-23 4 305 A (^^lUtti^tt) 
1 9 9 4. 0 8. 2 3, Xm±ft (77 5y-4U 



1-5, 

7-10, 

13-15 



1-5, 

7-10, 

13-15 

I- 5, 
7-10 

6, 

II- 16 

1-5, 
7-10 



«SPCT/I 



SA/2 1 0 m2^-^<DU%) (1 9 9 8^7^) 



